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Genetics, City of Hope 
Research Institute, Ouarte, CA, 91010. 

The MLA-OR antigens are composed of two noncovalentty 
associated membrane glycoproteins of 35,000 daltons (o 
chain) and 29.000 daltons (s-chain). This class of antigen 
has a restricted cellular distribution, being present mainly 
on B cells and macrophages. They regulote various immune 
reactions and cell -cell Interactions. It 1s of Interest to 
characterize the structure of HLA-OR antigens. 

Very recently we developed a screening method for the 
Identification of any desired cloned ONA sequence. The 
general approach 1s to chemically synthesize a mixture of 
oligonucleotides which represent all possible codon com- 
binations for a small part of the amino acid sequence of a 
given protein. Under stringent hybridization conditions 
only perfectly matched duplexes will form, allowing use of 
the mixture of oligonucleotides as a specific hybridization 
probe. This method was successfully applied to Identify the 
cOMA clone for e-2 mlcroglobl 1n and H-2K" antigen. He have 
constructed a cDNA library from a human lymphoblastold cell 
line LG-2 (homozygous cell line in Dft-1 ) . The cDNA library 
1s screened by synthetic ol tqonudeotlde probes and two cONA 
clones for OR-a chain were Identified. These clones are 
Identical, determined by restriction on/vme analysis and one 
of them is completely sequenced. We will report the detail 
structure of HLA-OR a chain. 
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The cDNA sequences of a human epidermal keratin 



and an aetin; differential evolution of cytoskeletal proteins. 
I, Hnnukoglu*. Tan esc* an3 W. ruehs , department of 
biochemistry, The University of Chfcago, Chicago, IL 60637. 

The eytoskeleton of most mammalian cells Ls comprised of 
microtubules, Intermediate filaments, and microfilaments. 
Although, these structures are each assembled from one or a few 
polypeptide subunits, the proteins that are involved fn the 
formation of Intermediate filaments constitute the largest end 
the most diverse group of subunits. Nevertheless, all intermediate 
filaments have a similar fine ultrastructure. To explore the 
differential evolution and expression of the genes for these 
proteins, the cloned cDNAs that represent copies of mRNAs for 
keratins, actin and tubulin were identified within a library of 
cloned hybrid plasmids constructed previously in this laboratory. 
Ity positive hybrid-selection and translation, the keratin mRNAs 
were observed to fall into two classes! one class that codes for 
56-58 kd keratins and the other for 46-50 kd keratins (Fuchs et 
al. t Cell 27:75, 1981). In the present study we determined the 
DNA sequence of a cloned cDNA insert that is complementary 
to > 95% of the coding region for the 50 kd keratin. A comparison 
of the predicted amino acid sequence of this keratin with partial 
sequences of other Intermediate filament proteins indicates that 
keratins may be the moat distantly related members of this class 
of fibrous proteins. In contrast, the variation In the sequences 
of different forms of actin are minor. Our determination of the 
UNA sequence of a cloned cDNA Insert complementary to a 
human cytoplasmic ectln indicates that whereas the cytoskeletal 
actios are similar to the muscle a c tins, they show even less 
divergence across species. The finding that intermediate filament 
proteins can assume a much wider flexibility in their sequence 
than the act ins or tubulins may indicate that these proteins have 
evolved to meet subtly different requirements in the cytoskeletal 
architecture of different cell types. 

(supported by NCI 01F32-CA07145-01 (I.H.) and NIH Grants 
01 ROl AM27883-01 and 1K04 AM00997-O1.) 



1C036 DBnp e__I_ hyper pen oitivit Y eg the S' end of the 
Chineoe ho poter drhvdrofoloto redu ctooe fiono. Arci ifrhon , 
ond Hjoql/ri, iL*L>* Dept. of Qiochea., Univ. of Virginia 
Sch. of M*d., Chortottoovillo, VA. (tntr. by U.B. Looney). 

Slnco tho oboorvotion by Uointroub ond Croudino 
(Science J 93 : 06 8- 8)6, 1976) that tronocr ipt lonolly-oct Ivo 
chroootln io preferentially diQootod by ponocrootic 
deoxyribonucl«oo« I (DNnoe 1), ouch effort hao bf*en directed 
at det era in i ng the precioe location of the DBooo 
1-hyperoenoi t ive oitea within geneo. We hove onaoined the 
DNoce 1-oenoitivity of the dihydrof olote reductooe (DHFR) 
gene in o Chineoe hatnoter ovary cell line which io reoiotant 
to aethotrexote at 0 concentration of 400 Q/al. Theoe 
cello hove oppro*iaatoly 1,000 copieo of tho DHPll gene, ond 
we hove cloned their gonoae in coooida. Tho recombinant 
coomido containing DHFR oequencea have boon aappod with 
reotriction onEymeo ond oubcloned in plaooido for uoo 'to 
probeo on restricted genocaic DNA of tor DNaoe 1 treataent of 
nuclei. When nuclei ore treated with OPoo0 1 at 
concentrationo of 0.5 to 10 unito/nl for 3 ain at 2) (which 
rendero leoo than 0.22 of the DNA oe id-ooluble) , a change in 
the reotricton pattern of the DHFR geno io oboerved when 
digeoto otq ouboequent ly probed with V-gonoaic fragmento. 
By reotricting the DNA with different entyaeo after DHooo I 
treataent of nuclei, ve have caapped the opecific DNaoe I 
cleavage oiteo oad the degree of oenoitivity. Ve oboerved 
throe equally oenoitive oiteo in the 000 bp region lying 5' 
to tho firot on 00 ond two oiteo within tho 1 bb region 
oponning the firot two esono. There aro oeveral othar oitao 
in the }* region which oro ollghtly looo oenoitivo. Vhen 
naked genomic DNA or a plaomid clone containioo the 5* 
region of the DHFR geno oro incubated with DRaoo I, there io 
no oelectivity in the pattern of degradation. Thuo, the 
DHFR gene, like oony other eukoryotic geneo, hao o coaplen 
pattorn of DNaoe 1 hyporoonoitivity in the region of tho 
0eno which io onpocted to contain regulatory information. 
Since DHFR io cell cycle regulated, certain feoturea of the 
otructure of chromotin in thio region aoy prove to be 
related to periodic gene expreooion. 



10038 An Alternative View of Mammalian Repetitive DNA 

Sequence Organization . R.K. Moyzls *, J. Bonnet* , 
8.D. C rawford 1 . H. Dani* t P.J. Jackson *. J. It. Wu, and P.O.P. 
T$]"o . Division of DIophysTcs , The Johns Hopkins UnlversTty, 
Baltimore. KD ?1205, and Genetics Group, Los Alamos 
Scientific Laboratory, Los Alamos, NM 87545. 

Recently, our laboratory presented biochemical and bio- 
physical studies of the arrangement of repetitive DNA se- 
quences In the Syrian hamster genome (Moyzls et al,, 1981, 
J. l-tol . Biol. 153, 841-870 and 871-896). These iTperlments 
suggested that a) traditional methods of measuring repeti- 
tive ONA sequence spacing potentially overestimate the 
amount of spacing distances shorter than 1 kb (kllobase). 
b) hyperchroiniclty experiments potentially underestimate 
the weight average length of repetitive DNA regions, and c) 
short 0.3 kb SI nuclease resistant repetitive DMA duplexes 
arc often produced from the reassodatlon of larger repeti- 
tive DNA regions. An alternative model of repetitive DNA 
sequence organization was proposed In which repetitive se- 
quences are either frequently spaced at distances of 7 £ 2 
kb or randomly spaced on a number average baMs. The model 
further proposed that short 0.3 kb repetitive DNA sequences 
are often found In larger repetitive sequence clusters. 
These studies have now been extended to Include the rat and 
human genomes, and similar results have been obtained. He 
have constructed "libraries" of rat, Syrian hamster and hu- * 
man genomic DNA In bacteriophage x Charon 4A, as well as 
"libraries- of human SI nudease-reslstant reassoclated re- 
petitive ONA In plasmld pBR 322 and bacteriophage nUmp7. 
Studies utilizing these libraries have con f lined our pre- 
vious findings and have. In addition. Indicated that the re- 
petitive sequences present In long (>2 kb) SI nuclease re- 
sistant structures are widely interspersed In the genome (at 
least once every 15-20 kb). This suggests that Interspersed 
repetitive sequences are often longer than 0.3 kb, or that 
some members of 0.3 kb Interspersed repetitive sequences are 
also found In longer repetitive sequence dusters. Repeti- 
tive sequences highly conserved between Syrian hamster and 
human DNA (approximately 10T> of the total) are Included in 
this Interspersed long SI nuclease resistant class. 
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